53 Sensory impairments can limit the quality of life for both elderly individuals and their families. Uncorrected hearing loss leads to reduction of functional, psychological, and psychosocial well-being (9) (10) (11) . Studies by Mulrow and colleagues (12) as well as Weinstein and Ventry (13) have found that even a mild to moderate hearing loss has a considerable effect on social and emotional handicaps (12, 13) . The elderly individuals judge the hearing handicap as being less severe than their spouse or partner (14) . Thus, family members are often first to recognize the problem of the individual's hearing loss and encourage the use of amplification. Telephone communication often becomes an important link to family and safety as mobility is reduced with aging, with a concomitant requirement for amplification.
There is early evidence that uncorrected hearing loss may contribute to cognitive dysfunction (15) . Uhlmann and colleagues (16) examined the relationship between hearing impairment and dementia and found that the prevalence of hearing impairment was higher in the demented adult sample than a comparable sample of adults free from dementia. Dementia and hearing loss interact to produce a more rapid cognitive decline in elderly individuals (17) .
Management of hearing loss in the demented population is problematic (18) . Although viewed by health care professionals as being hard to test and manage, these patients may often benefit from evaluation and amplification (19) .
BASIC SCIENCE
Presbycusis disrupts both the peripheral and central portions of the auditory system (20) . The peripheral loss of hair cells results in decreased audibility of the acoustic signal, particularly in the higher frequencies beyond 2000 Hz. The consonant properties of speech such as the ''s,'' ''sh,'' ''f,'' ''t,'' and ''p'' have acoustic energy within the range of 2000-8000 Hz and are therefore ''dropped.'' Vowel properties of speech are preserved; hence, aging adults typically state that they hear conversations, but cannot understand what is being said.
The central component of presbycusis results in a degradation of the rapid processing of speech information, the ability to localize, and the ability to use binaural cues, and increases in severity with increasing age (21, 22) . Binaural cues are critical for separating speech from background noise. The elderly patient will often have difficulty understanding speech in the presence of background noise due to the central effects of aging, even in the presence of adequate amplification. An aural rehabilitation program should include not only amplification but also education regarding the use of various communication strategies, assistive listening devices (ALDs), and assertiveness (''speak up!''). Figure   F1 1 displays a typical audiogram and word recognition results of an elderly individual. Hearing function is similar in both ears with normal or near-normal lowfrequency hearing and decreased hearing sensitivity in the higher frequencies. This individual notes that this hearing loss has a negative effect on communication abilities and lifestyle. The audiogram suggests that the individual is a candidate for an aural rehabilitation program. However, more information (history) about the individual is required in order to select the proper amplification device and counseling strategies.
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Palmer and Ortmann   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 Physical, psychosocial, or psychological changes associated with aging influence the auditory testing procedures and the aural rehabilitation design and outcome (10) . Foremost among the physical changes that can interfere with the aural rehabilitation program are the individual's overall general health, visual deficits, and dexterity. Both advanced age and concomitant disease(s) may influence the individual's motivation and acceptance of the aural rehabilitation program. Manipulation of a hearing aid or other assistive listening device requires visual acuity and fine motor skills. Although not a contraindication, vision loss and decreased dexterity must be considered in the context of the aural rehabilitation program.
Cerumen production is a challenging physical change that impacts aural rehabilitation, as it can lead to malfunctioning of hearing aids by blocking the receiver opening in certain instruments. Some elderly hearing aid users require routine cerumen removal.
A major psychosocial change in aging adults that affects the aural rehabilitation program is the reduction of social activity. This reduction may or may not be the direct result of hearing loss. In order to be motivated to participate in a program designed to improve communication function, the aging individual must be involved in meaningful social interactions. Hearing-impaired adults experience some degree of social isolation and often require encouragement to seek increased social activities as part of their rehabilitation program.
Psychological changes such as cognitive decline and depression also can influence the diagnosis and treatment of hearing impairment in the elderly population. Hearing loss has been associated with a sense of helplessness, passivity, and negativism (23) . These negative emotions will influence the aging patient's acceptance of the hearing aids. Aging individuals may need a longer timeframe to learn and retain new information (24) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 
PHYSICAL EXAMINATION
A case history is an integral component of every audiologic and/or hearing aid evaluation. It consists of specific questioning regarding hearing, tinnitus, balance function, situational performance, and general health. Otoscopy is performed with particular attention to ear texture and elasticity and checking for collapsing ear canal openings. These findings impact the choice of earphones for audiometric testing and later impact recommendations related to hearing aid selection and earmold material. The ear canal must be free from debris and the tympanic membrane visible and intact.
TESTING Screening
The onset of presbycusis is subtle, and patients are frequently unaware of their hearing loss and do not seek evaluation of their hearing voluntarily. Routine screening of hearing loss by primary care physicians may be quite helpful in the detection of patients who would benefit from aural rehabilitation. Screening may be accomplished through a handheld device that functions as both an otoscope and an audiometer. For screening purposes, it performs a pure tone sweep across frequencies of 500, 1000, 2000, and 4000 Hz and the patient reports whether tones were heard. Background noise in the examination room must be kept to a minimum. There is some debate as to what intensities and frequencies should be used in the screening protocol to maximize the test's sensitivity and specificity (25) .
The use of self-administered questionnaires regarding the patient's hearing handicap in certain situations is a simple and inexpensive approach to screening hearing. The hearing handicap inventory for the elderly-screening version is a 10-item, five-minute questionnaire that measures the degree of social and emotional hearing handicap (26) . The American Academy of Otolaryngology devised the five minute hearing test, which is another self-administered questionnaire that can be used for screening purposes (27) . These self-reported screening tests assess not only the patient's self-perceived hearing loss but also their motivation for hearing care.
Comprehensive Audiologic Examination
The routine audiologic test battery consists of pure tone and speech testing, static impedance, and acoustic reflexes. Word recognition scores, used for diagnostic purposes, also play a role in the aural rehabilitation program. If word recognition ability at audible levels is poor, then counseling must include realistic expectations of the results of amplification. Although such a patient will benefit from amplification, they usually must rely more heavily on visual cues and/or assistive listening devices.
A common challenge to rehabilitation in the hearing-impaired population is a reduced dynamic range, referring to the range between the thresholds of audibility and loudness discomfort. In age-related hearing loss, the elevated threshold of audibility contributes to the reduction of the dynamic range. The relationship between the change in audibility threshold and loudness discomfort level, however, is not linear due to recruitment. Recruitment is abnormal loudness gain for suprathreshold stimuli. In other words, sounds increase from very soft to uncomfortably loud rapidly with increasing stimuli. Determination of the elderly individual's loudness A salient characteristic of the elderly hearing-impaired listener is the decreased understanding of speech in the presence of background noise. In a study by Frisna and Frisna (28) , a group of younger listeners and a group of elderly listeners with equivalent audiometric sensitivity completed a variety of speech recognition tasks in quiet and in background noise. It was found that although the elderly group's hearing sensitivity did not differ from the younger listeners, they performed significantly worse on speech recognition tasks in background noise than their younger counterparts. There are several speech recognition tests that quantify the difficulty the elderly patient is likely to experience with background noise, such as the hearing in noise test (HINT), and a shortened version of the speech in noise test (QUICKSIN). Performance on these tests may help guide the aural rehabilitation program.
TREATMENT OPTIONS
Testing is completed when the type, degree, and configuration of the hearing loss is defined for each ear separately; the individual's ability to understand words in quiet and in noise is documented; and the elderly individual's communication needs, challenges, and expectations are understood in the context of the individual's communication environment. All patients who exhibit a hearing loss, regardless of the severity, are candidates for an aural rehabilitation program and/or amplification. The aural rehabilitation program can be divided into four sections (Table   T1 1): the selection of hearing aids or other listening devices (this session is called the hearing aid evaluation), the hearing aid fitting, orientation, and counseling.
During the hearing aid evaluation, many decisions regarding hearing aid features need to be made. Table   T2 2 contains a list of all of the up front decisions that the elderly individuals, their family, and the audiologist need to consider. The following sections focus on five of the major considerations. These include style of hearing aid, hearing in noise, signal processing, use of the telephone, and safety. 
Hearing Aid Style
The common styles of hearing aids are behind the ear (BTE), in the ear (ITE), in the canal (ITC), and completely in the canal (CIC) (Fig.   F2 2). In selecting the style (or the size) of the hearing aid, the audiologist must consider the individual's dexterity, ear canal size and texture, history of cerumen accumulation, and degree of hearing loss.
The BTE hearing aid has the most flexibility. BTE hearing aids have much more room for circuitry and options. The size and shape of the ear canal does not 
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Palmer and Ortmann   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 interfere with the choices of hearing aid options for the patient. BTEs can provide the necessary gain to accommodate hearing losses ranging anywhere from mild to profound. BTE hearing aids are coupled to the ear with an earmold. By making specific changes to the earmold (length of tubing, belling of sound bore, vent sizes, etc.), a particular frequency/gain enhancement can be created. Patients usually report that these acoustic modifications sound more natural than electronic modifications accomplished through hearing aid circuitry. Other advantages of having a standard hearing aid coupled to a custom earmold include the ability to attach a loaner hearing aid to the user's earmold should the hearing aid need repair or service.
Another advantage of BTE hearing instruments is that care and maintenance is less problematic than with other types of hearing aids. With custom hearing aids that fit completely inside the ear canal and concha, the electronics, particularly the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 receiver, are vulnerable to cerumen blockage and damage from heat and moisture. Because the electronics of the BTE hearing aid are housed external to the ear canal, it is not vulnerable to these elements found in the ear canal. The earmold can accumulate cerumen blockage, but the patient simply brushes away the visible cerumen or disconnects the earmold from the hearing aid to soak the mold in a cup of warm water. If the elderly patient has a history of cerumen accumulation, a BTE hearing aid should be considered. Insertion, removal, and manipulation (changing the battery) of BTE instruments are relatively easy. Because it is bigger, it may be beneficial to an elderly individual who experiences problems with manual dexterity. Some patients find the bulkiness of this hearing aid a drawback to its use. However, with appropriate hair styling this aid can be very discreet. The earmold is made of a translucent plastic that blends in with the skin tone of the patient and the hearing aid portion is tucked neatly behind the ear.
ITE and ITC hearing aids are limited in their flexibility due to space limitations. A patient's ear canal may be too small to accommodate certain options such as a telecoil or directional microphones. These hearing aids typically fit a hearing loss range of mild to moderate. Due to the close proximity of the microphone and receiver, these hearing aids are more vulnerable to feedback, especially if the hearing loss is more severe. Feedback occurs when amplified sound ''feeds'' back into the microphone to be reamplified. Proper fit of these custom products is imperative.
Manipulation of these custom hearing aids may be more difficult for the elderly patient. The batteries in these hearing aids may be smaller in size and are not appropriate for someone with poor visual acuity and/or manual dexterity. However, several modifications can be made to reduce problems due to dexterity. A removal string can be added to ITE or ITC hearing aids for easier removal of the instrument from the ear. The volume control wheel can be stacked, making it more pronounced for easier manipulation. In some of the more advanced technology, the audiologist is able to enable and disable the volume control. This feature is very useful if you find an aging patient who is confused by the volume control. Rather than send the hearing aid back to have the volume control removed, it simply can be disabled.
There are individual differences in manipulation. For some older adults, insertion of one piece (the ITE) is easier than the two-piece BTE, which requires an extra step of looping the hearing aid behind the ear.
A CIC hearing aid may be the least visible of all the hearing instruments. A CIC hearing instrument fits deeply inside the patient's ear canal. The goal of a CIC is to take advantage of the acoustic properties of the external ear. However, it is not the best recommendation for an elderly individual for a number of reasons. It is the most limited in terms of flexibility and only can amplify hearing losses in the mild-to-moderate range. There is no space for any additional options. Because of deep insertion, it is more prone to cerumen blockage, therefore requiring more cleaning and maintenance on the patient's part. For the elderly patient, extra visits into the clinic for repairs and frequent cerumen removal may be very difficult. If a CIC is used, a wax guard system that the individual can replace on their own in order to avoid hearing aid repairs should be considered. The CIC is likely to be more difficult to insert for the elderly patient. The battery size is very small, so routine manipulations such as changing the battery are more difficult.
There may also be issues of occlusion effect with the CIC instruments. The occlusion effect is said to occur when patients state that their own voice sounds ''hollow'' or ''in a barrel'' due to the hearing aid occluding the ear canal. This effect is typically solved by venting the hearing aid or earmold so that the user does not 60 Palmer and Ortmann   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 feel so ''plugged up'' by the hearing aid. Due to the small size of a CIC hearing aid, adequate venting is not possible.
Selection of hearing aid style will be influenced by patient preference. Some patients will have a preconceived notion of what hearing aid style they want. It is important that the audiologist and patient compromise a few features and options in order to select an amplification device that the individual will wear. If the patient is forced to purchase an undesirable hearing aid style, then the hearing aid may not be used at all. The best hearing aids are the ones that the patient will wear. Table   T3 3 is a comparison of hearing aid styles highlighting their pros and cons for the aging adult.
Hearing in Noise
An estimated 25% of hearing aid users are not wearing their hearing aids due to the negative effects of background noise (29) . Due to the nature of age-related hearing loss, simple amplification is inadequate to provide maximum intelligibility in noise. Some of the solutions include binaural amplification, directional microphone technology, noise reduction circuitry, and the use of assistive listening devices.
Binaural Amplification A significant advantage of binaural hearing is noise suppression since two ears are necessary to efficiently separate the speech signal from surrounding background noise (30) . Binaural amplification provides the user with a 2-3 dB signal-to-noise ratio enhancement (31) . It is critical to the success of the aural rehabilitation program to do everything possible to enhance the signal-to-noise ratio; hence, binaural amplification should be recommended and encouraged for most patients with presbycusis.
In 1980, Dirks and Wilson (32) noted that sounds presented binaurally are perceptually 3 dB louder than the actual level due to binaural summation. This is advantageous in that less gain is needed to achieve the same perception of loudness, resulting in less feedback. In addition to noise suppression and binaural summation, binaural hearing is critical to sound localization via comparison of the intensity and temporal cues from each ear individually. Binaural amplification aids the user's 19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 ability to localize sound, which may be important for the safety of the elderly individual in certain situations. Binaural interference is a phenomenon that occurs in some elderly patients who exhibit a large asymmetry in word recognition scores between the right and left ear and is a relative contraindication for binaural amplification (33) . Word recognition scores should be tested individually and binaurally. If the binaural word recognition score is significantly poorer than that of the better ear, then binaural amplification may be inappropriate.
Directional Microphones
Directional microphones to improve performance in noise have been recently introduced and may benefit some individuals (34-37). All hearing aids dispensed have an omnidirectional microphone, which collects sounds from any directional source and passes them through to the amplifier without relative delay. A hearing aid with a directional microphone involves the use of an additional rear-facing microphone. Input from the additional rear microphone is delayed so that the signal from behind the person is cancelled. Thus, in a directional microphone hearing aid, sounds in front of the wearer are amplified, but the sounds behind them are attenuated. This type of technology has been shown to provide significant improvement in the presence of background noise, provided that the noise is behind the patient and the signal is in front. The magnitude of the cancellation effect of the directional microphones increases as the listening environment becomes more unfavorable, even with the level of the noise being louder than the level of speech (34) .
Hearing aids that have directional microphone technology are equipped with a push button or a switch so that the user can turn the directional program on and off. In quiet listening environments, the user should have the hearing aid switched to omnidirectional mode so that all sounds are amplified regardless of location. Once the listener enters a noisy situation, such as a restaurant, the user can either press the push button or a switch to change into the directional microphone program. For elderly patients with manual dexterity handicaps, a remote control can be ordered to change between the programs stored in the hearing aid.
Recently, automatic microphone technology has emerged. Automatic microphones switch back and forth between omnidirectional and directional modes automatically based on the sound environment. This technology is advantageous for the elderly population in that it is more hands free. However, the patient can override this automatic directional program by manipulating the push button or remote control. This may be important in situations such as crossing a busy street. The hearing aid will consider this ''noisy'' and switch into the directional setting, but for safety the individuals may want to hear all around them.
A proper and thorough hearing aid orientation is critical to the use and benefit of directional microphones. The elderly patient has to understand the use of the multiple programs stored in the hearing aid and how to manipulate or change them via the push-button or remote control. In addition, the aging patient needs to understand that they must orient themselves so that the noise is predominantly behind them and the speaker in front of them in order for the directional microphones to be of benefit.
Noise Reduction Circuitry
Noise, when analyzed spectrally and temporally, has a broad frequency band and is steady state or constant. In contrast, the acoustic properties of conversational speech 62 Palmer and Ortmann   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 are frequency specific and dynamic. Hearing aid engineers have used these contrasting properties to design noise reduction algorithms that will cancel or reduce steadystate sounds while maintaining the amplification of dynamic stimuli. For example, the sound of an air conditioner fan is a steady-state background noise-its intensity level and frequency band remain constant. A noise reduction circuit will cancel this noise so that it is not amplified by the hearing aid. Although noise reduction circuitry has not been shown to improve user understanding in noise, it may decrease the annoyance of the noise, which could lead to less effort expended in communication situations and/or less fatigue.
Assistive Listening Devices
Assistive listening devices (ALDs) are a family of instruments that can be either coupled to a hearing aid or used alone to assist the user in awareness and discrimination of speech and environmental sounds. Elderly patients with a profound hearing loss or very poor word recognition scores may need to rely on ALDs for not only maximum speech intelligibility in noise, but for safety concerns as well.
Some ALDs utilize a frequency-modulated radio signal (FM signal) that is coupled directly to the hearing aid via a ''boot'' (for a BTE hearing aid) or through an electromagnetic neckloop (for a BTE or ITE hearing aid). An FM system consists of an external microphone that is worn by the speaker and transmits the signal to the boot or neckloop. The hearing aid must be set to receive only the FM signal from the microphone or other assistive device such as those used in public places such as churches, concert halls, and theaters. FM systems provide the greatest signal-tonoise ratio enhancement in that the hearing aid only receives what is transmitted from the microphone, which is inches away from the speaker's mouth since the microphone in the hearing aid is disconnected. Other ALDs include amplified telephones, infrared television amplifiers, and various alerting systems. These systems may be vital in ensuring the elderly individual's safety. Smoke detectors, doorbell ringers, and personal paging systems may alert an individual through a visual (flashing light), auditory (louder signal), or tactile (vibration) signal. ALDs may be somewhat cumbersome, so it is important that the most appropriate device be selected for the individual's needs and lifestyle.
Signal Processing
The basic components of a hearing aid are the microphone, amplifier, and the receiver. The analog electronic signal processing circuit within the amplifier divides the signal into different frequency bands (the number of these bands varies with the complexity of the circuit), which can be manipulated by changing the gain or the output characteristic of each band. These settings are done in the office by coupling the hearing aids to a computer and programming them with the appropriate software.
Within the past decade, there have been many significant changes in the electronic signal processing of the hearing aid with the advent of digital signal processing (DSP). Analog signals are converted to digital signals, which permits a nearly infinite number of possible signal alterations. While analog signal processing is limited to three bands or less for frequency shaping and compression, DSP technology can divide the signal into as many as 20 bands for processing. Thus, DSP technology has much more flexibility than analog technology (38) . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 As DSP technology continues to improve, more patients will benefit from the newer technology. Digital hearing aid sales comprised only 7% of the total number of hearing aid sales in 1998 whereas in 2002, 42.7% of hearing aid sales were digital technology (39) . It is predicted that all hearing aids dispensed will soon be digital.
It is important to understand the relationship between DSP technology and hearing aid user performance. The primary predictor of speech recognition performance is audibility (40) . Both analog and digital signal processing circuits have the capabilities to make the acoustic signal audible to the hearing aid user. Valente et al. (41) showed that performance on speech recognition tasks in noise were not significantly different when users were wearing either analog or digital hearing aids. Other research studies have supported this finding (42) . Kochin (43) surveyed 500 individuals using DSP technology and 418 controls and found that DSP hearing aids receive an overall higher satisfaction rating. DSP technology also facilitates reduced feedback through feedback cancellation systems, expansion or gain reduction to reduce low-level noise, noise reduction algorithms, and automatic microphone technology.
Use of the Telephone
The telephone is an integral part of society and in many situations, the telephone may be the only connection between the elderly individual and family members or friends. Hearing aid users can use the telephone by either placing the receiver over the microphone or by activating a telecoil built into the hearing aid. A telecoil is a magnetic coil inside the hearing aid that picks up the electromagnetic field emitted from the receiver of the telephone (and from FM systems with neckloops) and amplifies the signal. Telecoils can be activated by a push button on the hearing aid, which, when pressed will turn off the microphone of the hearing aid and activate the telecoil. For elderly individuals with manual dexterity problems, the telecoil can be activated automatically by placing a telephone receiver directly on top of a hearing aid equipped with an automatic telecoil. The magnet in the telephone automatically switches the internal magnet in the hearing aid that engages the telecoil receiver. Once the phone is removed, the hearing aid will automatically change back to the regular microphone setting. The advantage of the telecoil is that since the microphone of the hearing aid is deactivated, feedback is eliminated when using the telephone. Some elderly individuals are unable to use the telephone with the hearing aid and often benefit from the use of amplified telephones. In order to utilize this option, however, the hearing aid must be removed and then replaced at the end of the telephone conversation.
Severe Unilateral Hearing Loss
An individual with a nonfunctioning ear along with a normal (or near-normal) hearing ear may experience difficulty localizing, hearing in noise, and hearing when communication is directed to the nonfunctioning side. Many individuals with this condition use a variety of communication strategies and environmental manipulations to accommodate this situation, but some patients will benefit from specific strategies. There are three potential solutions: (i) contralateral routing of signal (CROS) hearing aid, (ii) a bone-anchore hearing aid (BAHA) implanted on the nonfunctioning side, and (iii) a powerful conventional hearing aid in the nonfunctioning ear (transcranial CROS). Solution one is configured with a microphone pick up on 64 Palmer and Ortmann   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 the nonfunctioning side and the signal is transmitted via a cord or FM signal to a hearing aid case anchored on the normal ear. The signal is routed into the normal ear through an open ear canal fitting so the same ear can receive input normally from the ''good'' side. Solutions two (BAHA) and three (transcranial CROS) operate on the same principle. The signal is picked up on the nonfunctioning side and is delivered to the normal hearing cochlea via bone conduction.
Elderly patients with unilateral hearing loss may become aware of communication difficulty sooner than one would expect based on the reduced thresholds in the previously normal hearing ear. These individuals may be fully adapted to being a monaural listener and may only want improved performance in the mildly impaired ear rather than pursuing some type of CROS or transcranial solution. An alternative is a binaural contralate routing of signal (BICROS) aid.
Middle Ear Implantable Hearing Aids
Several middle ear implantable hearing aids have been developed in the past several years. Some of these are partially implantable and others are designed to be fully implantable. The manufacturers of these instruments claim reduced feedback (high-pitched sound when amplified sound reaches the microphone and is reamplified) due to implantation, but the actual results have been varied. One would recommend a trial with traditional binaural amplification prior to recommending this type of instrument for the geriatric patient.
Cochlear Implant
An individual with severe to profound sensorineural hearing loss is a cochlear implant candidate. Candidacy for implantation is determined through a battery of performance tests and a hearing aid trial. The most common geriatric patient who would be a cochlear implant candidate would be an individual who suffered sudden, severe-to-profound, permanent sensorineural hearing loss as opposed to the individual who has functioned with this type of hearing loss over their lifetime.
Hearing Aid Fitting
During the hearing aid fitting verification and validation of the hearing aid performance must be measured. This can be accomplished through a Real-Ear 1 measurement, which is a probe microphone system that measures the sound pressure level at the eardrum. Real-Ear verification is used to fine-tune the hearing aid until the hearing aid's output falls within this range so that soft sounds are audible and loud sounds are not uncomfortably loud.
Validation ensures that hearing aid performance meets the needs of the patient. This is obtained through the use of subjective questionnaires that look at handicap, disability, and satisfaction with hearing aids (44) . The score tells the audiologist how much benefit the patient perceives from the hearing aids.
Hearing Aid Orientation
The elderly patients and their family members must understand how to use and take care of the hearing devices properly. The orientation session consists of instructions 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50 of insertion and removal, how and when to change the battery, how and when to change the hearing aid program designed for listening in background noise, a demonstration of telephone use, etc. (45) . Documentation is given to the patient as well as the family or the caretaker. Table   T4 4 provides a checklist of items that should be included in the orientation.
There are a number of helpful accessories for the aging patient such as ''Fun Tak 1 '' to hold the hearing aid and an extending magnet to capture batteries that may have fallen or to pick up the whole hearing aid if it has fallen and still has the battery in it. Moisture removal with a dehumidifier kit can add life to the hearing aid and greatly reduce repairs. Repairs may be a larger problem for the older patient who may find it difficult to travel to the clinic repeatedly. Other devices include a line to clip the aid to the shirt collar to reduce the possibility of loss and a battery tab to assist in battery insertion.
Counseling and Training
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